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Mechanisms and Kinetics of the Reactions in the Reduction of Iron Ore and the Production of Alternative Iron Sources
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Fig. 1 Schematic diagram of the specially designed hot stage for the
surface analysis by Auger electron spectroscopy
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Fig. 2 Temperature dependence of the ratio of the molar fraction of
CaO on the surface to the molar fraction in the bulk, Xcao™"
face/Xcao™*, for wustite containing 0.01 to 1.0 molar percent
CaO
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Fig. 3 Schematic surface segregation of CaO on the surface of
wustite containing it and surface adsorption of CaO on the
surface of iron nuclei formed in its reduction
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Fig. 4 Typical rate analysis for the iron carbide formation curves from

reduced Iron in CO-Hz-H2S mixtures by the integrated rate
equation of the first-order reaction
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Fig. 5 Variation of the carburization rate, g (p;, T) , during the iron
carbide formation from reduced iron in CO-Hz-H2S mixtures
with the composition of the reaction gas
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Fig. 6 Demonstration that g (p;, T) is proportional to the total pres-
sure, pr, to the about 1.5 power for the iron carbide formation
from completely reduced iron in the fixed compositions of CO-
Hz-H2S mixtures at 700 C in the previous studies
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Fig. 7 Demonstration that g (p;, T) is proportional to the total pres-
sure, pr, to the 1.0 power for the iron carbide formation from
completely reduced iron at 600 to 700 C in the recent studies
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Fig. 8 Comparison of the experimental weight loss curves with the Fig. 10 Weight loss curves of wustite-coke composite pellets heated

calculated ones taking account of the indirect reactions in vacuum at the high temperatures
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Fig. 9 Classification of the reactions in wustite-carbon composite pellets heated at elevated temperatures
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